Cellular uptake and intracellular bactericidal activity of RP 59500 in murine macrophages.
RP 59500, a new antibacterial agent, is a combination of two compounds, RP 54476 and RP 57669. The uptake of radiolabelled RP 59500, i.e. a mixture containing [14C]-RP 54476 plus RP 57669 or [14C]-RP 57669 plus RP 54476, by J 774 murine macrophages was evaluated by a velocity gradient centrifugation technique. After 120 min, the ratios of cellular to extracellular concentration for RP 54476 and RP 57669 were 34 and 50, respectively. The highest intracellular accumulation of RP 59500 was observed at pH 7-7.5. RP 59500 was found to accumulate less at 4 degrees C than at 37 degrees C. The uptake of RP 59500 by dead macrophages was markedly higher than that by live macrophages. As the extracellular concentration of RP 59500 was increased, the intracellular concentration of each component rose, but not proportionally. The metabolic inhibitors sodium cyanide and potassium fluoride both decreased modestly the entry of RP 57669, but not that of RP 54476, into macrophages. After removal of the extracellular antibiotic, RP 54476 and RP 57669 were released rapidly by the cells until equilibrium was established (45% of the original intracellular RP 59500 remained in the cells after 120 min). The intracellular activity of RP 59500 was assessed by incubating macrophages containing ingested Staphylococcus aureus 209P with the drug (10 x MIC: 2.5 mg/L) at 37 degrees C and determining the number of viable cell-associated bacteria. Approximately 70% of the intracellular bacteria were killed within 120 min of incubation. Thus, RP 59500 attains a high intracellular concentration and is active against intracellular S. aureus.